This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



fi Si uj S 
Application Number 

i eJ y I s 
Date of Application 



pj 



Applicant(s) 



10-2004-0002723 



2004^ 01 m urn 

JAN 14, 2004 



(^)3iioioiioixi nmm 

KH CHEMICALS CO. , LTD. 



TO 



20040002723 



^^>: 2004/7/16 



[AIUS] 

[SSI 

[□BI2J] 
[SSI 

[□E|°13H] 
[XISS^BI AH 

imxn 



^SISSIAH 
2004.01.14 

B±U±mO\ti] 2^°1 Uli^g w 0| CHI £|5H X1I^9 2^ 

PROCESS FOR THE PREPARATION OF CARBON NAN0TUBE OR CARBON 
NAN0FIBER ELECTRODES BY USING SULFUR OR METAL NANOPART I CLE 
AS A BINDER AND ELECTRODE PREPARED THEREBY 

( ^)5H|0|0||0|x| 3\\o\m 
1-2001-035616-0 



^sisei3£iom 

9-2001-100001-3 

SBIAI- y|SH<M, ££|Ah Oia 

2001-051972-1 

at o cd 

4-2001-019578-4 

^3 CHI °im IS! 



^51 S «I603E£J CHI S| 



38,000 S 

0 SI 

o a 

717,000 a 



36 2 
0 3 

o a 

19 » 
755,000 SI 

^Jia (70%a-e) 

226,500 S! 

1. i^lSSf iSsfe AHW_1 



34-1 



1020040002723 #^ 2004/7/16 
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% 2^ ^ i4^7>l- ^^MlS. Af-g-^ ^M-^W. HL^r fBiM-i^M*! ^ 
^ °H ^«fl ^lS^ {PROCESS FOR THE PREPARATION OF CARBON NANOTUBE OR CARBON 

NANOFIBER ELECTRODES BY USING SULFUR OR METAL NANOPARTICLE AS A BINDER AND ELECTRODE 
PREPARED THEREBY} 

ef^- #*(Ragone plot H 4. 

A>o]^ ojEit!: ^l"^ ^1^- ^#31 AVol^ ^Kg. ^Al^l ^ 
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<3> A}2\3.$) £o}2\. ^7}^ &X}7]7}°) ^^S. °)] M *1 *) $7} 7} ofl cfl tr ^ 

<4> ^7lS|-«)-tiV-g-^- oj-g-sl-^ o\) ui ^1 1- 2*1-^*1^ °1]M*] energy density)^ 

^ ^ power density)7> ^7l^>-g-^>q- ^cfl-g- ^7l7l^ ^ 7}-i£#^ 

^4 ^T^rl" 7}7^ ^ SU^-H, ^ y o^ ^71 nfl^-ofl ZL Aj-g-ofl *fl*Vol olcf. 

<5> tr^, ^r#7l (capacitor)^ ^" 0 >*I ^tVo] nfl-° ^ ^tgo) z^jl ^^^£ 7 > ^nV, 

H^jAS A >-§-5)^ ^.7^ ^#7} (Electrical capacitor)^ <HlM*l^-£( energy density)^ 

<6> til-Tg, ^7l5)-*v^ ^^71 (Electrochemical capacitor)^ #713 ^^7lsf 2^r^^l^1 ^ 

Jj-Aj o. 7^3 ol^C-11, ^31 ^« 0 >^i Aj^Vo] nfl-* o}^e)-, 

7> i#^ol 7}^}JL oflM^l ^i£7 r ^-Al^- ^-g- 7>^*l-7fl <5>7] nfl-g-ofl , -5^^ 

sflAjEi ^ ^B2r7li|lAlE^( u itracapacitor)S. (o]*} # 7 }^x\ ^^7l# ^r^^sfl 

AjE^ji ^-). 

<7> ^710]^^- ol-g.^ cHjui^ll- #7Mf^ 7]^^)B\ (Electric 

Double-Layer Capacitor, EDLO-fe- ^ sfl a] e| *>u|-S.>H , ^711- ^e] 

^lEH, ^ ^71 Sj-*)-^ -§-°j*V Aj^ ^ 7].^ -o} 4^0] iL^S)^ 

cfl, 4^o] ^o. ^.o. ^7l^£i(oil. ^e] 5.88x10 s S/cm, 

1.25xl0 3 S/cm, *}5L*fl<?i 1.25xl0" 2 S/cm)l- 7}x)v\ ^ ^ 7 r ^ f^l nfl^ofl 
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5L ^-B-s. W*>^ ^-B-s. ^M-, %^^o_i=. s^*H 

1000-3000 mVg ^ S^^^- ^1*> ^q-^tH 7 1<^^1 ^ola.^.^ (<20 

AH cfl^-^S. -B-J17]^^ #*H<J] 20~30%ofl #4^4^ oicf. 
o> 1990^3} ^€ ^M-^^-ti.^}- ^Lf^sM^ 7Hji 5^ 

°fl£-<Hl ;flss a>.§-^^ 7W a]£ 7 > ^«fl^lJl 5U^. 

±r (GNF, Graphitic Nano-Fiber)^ S.«$MM ^q-^ti.^ ^a}^-, 

E};il4^«.7> 7>£cfl ^oj ti]o]ol^ ^ ZLcflS. ^-JM ^Bfl» ^ Jl $X^\ #*H>H 

W^f. ©1^ ^^-^ %^^-&-7> nj-ola^DlEi #3H1 c ^^nlEi^l # 

nfl-g-oH 3l^ol ^tiflq-^Ei ol^K z]ol^ ^^nfola^nlEi o^S*! ^^5] Jl 
10> Ufa. ^^S.S.^1 Hi §11 E^U^^JU ^dH+icJ*M «1 7 }^-$) ^£7f &) 

-f°fl ^^Hl^l 7-l^J-ol nflo. ^ JLj s^^O.^. nfl -f «£3 *Ml ^ °>M^, 

^7l^£i7> ^cfl l.OxlO 4 S/cmolJl, tilS^^^l -R-jLol-g-^ol 7] ^ 100%°M , 
£ slcfl alS^-g- ot 500 m2/g^| ol^cf. o]^ ^ o|m*l<2j- 7J ^-§- ^sl^aflAlEi 
♦ aflSS^tfl ^^-ol 51^0! o> ^ 2^ 0.5. 
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<n> ^ofMs}-, 3(1*8 ^-(herring bone)* ^ ^M-i^M *H ^ 

(basal plane)iLt} ^ ^^l(edge) ^-g-^ ^> ^7l^ ^ 

*M 7l^H>H ^fl^Kr *r Sitf. 7l^o] ^O.^ 

o]^>^ J^ojH ^*J-o] ^^711 Sjjl, ^ fi^^HS- 1: 

^<5>JI *H V % V T 41^*13 =L&{ S*l l-W^fl^r 71^21 

I7f ^-^^§>7H1 ^■5.*>°.S. oflM^l 7^Va]oii £ ioo mHz ^sHr<2}- ^^1^ a> 

aflAiE^ ^iq-k^-yyf 7}# 7.fl^<y# «a<^«Hr ^o]rf. 

o] ifl^^-fr #0]^ ^Jolrf. ^tflJM^ ofluiA] ^SjJELS ^^7l^ ^^7^> 

<15> ^TH^AlE^oflA-l ^ (maximum power density)^ 

<16> [^X] U p max = V .2/ 4R 
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<17> a o v 7 ] AioflAi, Vi Bz?}^, R^r ^-7}*] 1 ^ (ESR)* ^ *1 W [%^- B.E. Conway, 

Electrochemical Supercapacitors: Scientific fundamentals and technological applications, 
Kluwer Academic /Plenum Publishers NewYork 1999, Ch. 15.]. 

<is> ^^5flA]E^ #^:s=# £3*Hr f^tr £^ xfl-*M-*8-°i 

<20> ^^* 0 V 7 fl^^ ^^-l-^ol %^i£±_M o. = E^T-flj?.^ ^ 

-t-°11, #^h8: (compression type), w>^l^ ^ (binder type), ^flH^i^ (matrix type), 

1^1 ^(monolith type), (cloth type), €#^(film type)-°^- ^S^H 

<2i> #^#^1 7}t}c q ^VAlfJ ^-fo]^, 

tfl^-g- -fr«84 ^^cf. wV^^^^r PTFE^ wV^cK^^Dl- °l-§-^M 

^*ltf. ^l^lfe ^oflo^^ o^4. ojs. Cf^^ T&<£ 

^lJiL «3^r3?l ^#3* ^l-im^ JIB}*}*] ^o>i si cl. a] 
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?r£r°l °1 sfl^W. (Cloth type)^r Uri.^ 4r 

(activated carbon fiber)^ ^^-°)) ^^}JL #q-§- nfl 7}^ ^3 iL^^-S »i°}±r 

<22> a o V 7 ) ^^o] ^ ^ ^S^^ Cfl7fl f^H *1 

<23> ^-g- ^^Rr #°l^r y o^^ <^5^1 o^^-^- 4^ 

<24> ^e(-u>o>Al ^ (Kurabayashi et al ^^-s.^ US 5099398^^^ ^ sRa] b\ 

7flAi^>^^. ^-71 im*hh, «-^^« ^i^^ji, 

<25> ^efy]-o>Al (Kurabayashi e£ a/.)^r ^cf^- ^-^-S^l US 507233631 <*1M 

^ ^^JIS ^Kg- 

^^-5. ^ 3 a o V ^* 7flAl§>^cf (nj^-JL^ US 5142451, US 
5121301). 
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<26> M^lic (Nishino et al.)-^ US 4562511^^1^ ?A^r°-^- A >-§-^^ ^Ht^-fr 

cf. S.^ <g*lfe ^ 7}x) ^ («fl. plasma spraying, 

arc-spraying, vacuum deposition, sputtering, non-electrolytic plating ^ conductive 
painting A}-g-s}ji oicf. 

<27> EfEfs^ ^- (Tatarchuk et aI.)-& ^l^"^ US 5102745, US 5304330, US 5080963 S. ^ 

o]]a\ 4ol^(fiber) €fr ^sH*^ 7}<£z>}^ ^4 % 

^M^llT ^-i" ?lW^Cf. #-fr A>-g-£]^ ^ Sf^l^^ ^l^O^ A>-g-£]^ 

sj-ol^^- ^ ^Va] ^ ^ ^-^^r tf-§-4 ^-^f. ^ 2/zm m^l^l >i3l<ye11>i^ii-4 ^ a] ^ ^ i - 
5 /im^ ^sHH* 5 mm i-fl^S. ^#^^.^<4 #ofl ^ t}-g- c^^>ji ^ 

^#<>H ^ ^Hfls 7}*H *M ^€ ^iat ^ £ 

5L<4 7>*}^ - 7 flo] 5[-ol^7> JH^Rr ^1 ^ ^ ^ aVol ^ ^ *H ufl -« T^J-fr 

* # ^ 5^ 3*MH1 tfl^flAii oj#*>ui ^ ^ Sr°l^^ ^r, 

^5r^, ^ ^-1*1 tr^M SUl, ^IMtffi] ^o)^o\] cfl*V ^aj-nj-^. <y^|. 

<28> s}-b]-^ ^ (Farahmandi et aJ.)-& *}^*\ US 5777428 ^ US 60598475: ^ 

fh^-R-* €3 ^Efls ^^*V ^flsoll tfl*JH 7fl Al^>^^. 4^ ojs.^ 

^^^15. ^M^llT Sfol^S- A>-g-^>^ ; ^El-^O.^. ^1 A^O} 3l^>044. ^ 

-§-^<?l 600°C oj^HlAi <i^^ ^i=f. iEtb ^%tr ^*fl^ ^0.0] W 
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— 600°Col^oH^ ^s^o^o> o]^ o^pj^ ti>o.o. ^^^ 7 ] <H^o_s ^ 

<29> ^MjeLSH. ^ (Zuckerbrod ef n]^-^ US 44488565: <HH ^^^^-^ # 

«]r #W iEfl°j5|^l S-M: ^AM14 3<H*1 ^ls^cf. ^4 

^ 25 ~ 450 fffliS ^-^Sl^ojji, ^ ^^i^ol q^ol^u). =^^ofl S^^fl 

2] ^Eflolji ^^ V o S ^27} !-7>^>7l ^0.5.2] 7]}^o\] afl^o] 7R> iL 

^s*€ y o v ^^ ^ fhtM-^H^ 2 }- ^Mii- <y-aj-A]^i tq^a. ^3] 

<31> u| o. - (Niu ^ a y ) 6. ^5fAl?J ^^vg- ^S^t} 

C. Niu et al . , Appl . Phys. Lett. 70(1997), 1480-1482]. °}^-& ^M-i^H* 

S #5^£|*flAi SL^^MM^ 10%!- ^>4i€7}S. Cfl^]^4. 7|^1 El^uf^^- 

-g-*H &ul <&z!r*±<L$.5L ^4114^^.2]- ^M-^ti. A>o]^ ifl^ft 7fl^ ^ 

<32> p> J§- (Ma 
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et al.)% ^M-^w^j PF (Phenolic resin) ^% ^\%-^\^ ^Si^}^ 

[&5L: R.Z. Ma, et al . , J. of Power Sources, 84(1999), 126-129]. ^} ^#^r ^#^<?I 

Hl^M-^ti.^ E^q-i^a. a>o1 ^ #ol7l ^tr ^SLsL 37r*H 

Str 3^-8: 1^e]*H 3^M1 ^sW^l x\]2i^<%5l *l^- 

S^^eltr -f^^l ^7>£l^nf. 

<33> °J t (An al.)£r ^i^^fi ^#7]^8- 7fl^]<5}7l ^MlS. PVdC 

(poly(vinyldent chloride)* ^~§-*H ^ ^^M^l #^-§- [#31: K. H. 

An, et al., Adv. Mater., 13(2001), 497]. ^f>] ^^^^.S. 3^r4 

^ ^r-§-£ M€ J< U ^r°l^ ^#7i^# 7fl^^7] &&Sr #s]^i ^s]tr 

^14 f-(form) * *>-8-«H ^M-i^ii ^-sf ^ 7] sfl a] e] ofl A>-g-s]^ 

-g- ^l^}^. ESR (Equivalent Series Resistance)* t^iHtr ^^h l-^^tr M€ 

f-g- A>-g-tr #^r£: ^^%lo] 1/4S 
<34> ^1^1-117] (Emmenegger et al .)■& ^ ^^}S. ^>-g-€ *r -f-°ll ^ ft 

iM-^«.l- ^^1^1 ^^*- ^1S*>^c|. Ch. Emmenegger, er al . , Appl . Surf. Sci., 

162-163(2000), 452-456]. ^fr ^^^lS. ^l-§-5]^r ^ 4=^*1) fBiM-i^Ji* <t 

^ CVD^-^S #^r* t^^c}-. oj^Tfl 7^)s^ ^q-^ £ft 7fl 

7fl2] ^M-^w.7V ^^-o] i)£i vfl«.^^ Aj-xg-^ ^ oi o. 7lr}]sm-. 

Ir^M-^tL^ *d^- ^^^Ti^j ^^-^o] ot^^ ^ q. 7>JI z\ ]2i q 
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<35> o|#3] ^^M- #3^^ ^^-f-^ Jl^H-^S ^^O. ^ 

Cf. ZieiM- A>^}^ 3^ ^7}A)7l^ ojcf. 

<36> oVMe}, 3*M|3. pf, PVdC, PTFE ^ &±^±ftiLSH-s>\ -?-<r 

<37> ^. 2^d^l4 ^Sl^^AlEi , <giL^H A>-g-^ ^ ^M-^W ^ 

^ ^4^4°1^ ^M* 3 7l JL Q±^^*L ^ ^4^4°!^ 4 *H|- 3*1*1) 4°1 
1- ^ ifl4 iflJM** Aj-c^j X^>A]^ ^ J£i& 4^4, tfl^ol # 

*>°i ^S^H^ 7<\?&o} 7^4 2^^S)o] ^■^^o_S. ESR( Equivalent Series Resistant)°l 
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<39> ^ B}^^- ^ oflofl &o^, %°14 ^M-i^Kr 4^4^ 

^w. ^ ^M-^sJ-ojtf)^ 7l^AS. 0.01 ifl^l 3«flsl <#SLS. A>-g-^cf. 

<40> Mj-^o^ ^q.^ y>^3l ^ ^ oflofl flo^, ^q-^X># ^*Rr ^4^g. 

^ Wt, 3:3-*, #sj-# se^ ^sj-i- ^4 ^ ^ ^€ ^€ ^ & 

4. 

<42> £ sfijo] a}^*]^ ^ oio]A^ % =4? q.^og^- i ^ oj 

1 w % <a 50#^% o]*> f ^^s>7fl^ 30^% °]f>}, 

V}&Z\*U}1= 10f^% ^t*Mlfe 5f^% Cl^- IL^Tflif lf^% 
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<43> M. ^x$c) t} ^o) w>^t!- *H1 &<>H, ^ 3#*Htt ^^§- ^-grilS 

^ H ^eflojH, #(form) ^ ^Efl aJeh^ - 

<44> hv^o] ^.o} y>HJ-^l ^ ^ bj|6fl &o^ f ^rM-i^Rr 1 

500 7)<$, a>^^>7fl^ 1 xfl^l 1007l<y- <sHH <&^A\7]7]ij- .-g-4r 31^ ^5^1-^ ± 
500°C, w>^-3j5T>7ll^ H200°C, «>^^^>7ll^ di00°C^ ^Ei^ <l^e]^-o.S*l ^^-^ 

<45> 4^^, <5}7l ^7j]S. ^ £ ^14^ y #^.0] *fl2^ ^ *fl^} 

SE^r #*13H ^l^M^ (2) ^71 1*VS. <y-^H oj.^ 

< 46 > ^ w>^^- ^ oflofl ^o^, # 7 1 #7fl (2HH, 

3ff ^"^^1 ^VA]7l7HM- JE^r i^>s <y-^A]7l^ 1 1^*1 

500 7)<y- *H ^rS. $1^ . 

<47> igj-tgcq 3^0] U}BJ-31*V ^^ofl ^71 ^74l (3HH , ^4=0+^0} 

^ 1 vfl^l 500 7l<y- 7] q- A>-g-^ ^ ^33- ^-#3] -§-^ £0-500 °C^1 ^-£^1 

^ lr#^ 7l^l(inert gas) ^H7HH <£ ^ e] £ t]- . 
< 48 > ygrgsq y|-^-2i*V ^^^ofl °Xo]*\ t ji« 7}%^-^ (Vulcanization)^ -frA]-^ 
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<49> .a *>u}^ wV^tr t 1 ^ <^H ^-31 (lH*|, ^4^^^ ^^cy 

«^ 3L^<*I| -H=7ll -71 ^ ^"^ %o]uf ^-^Uf-ol^^ ^^^1^- ^nfl^- 

u-ih sin ^€4. 

(thermal heating), sj-^l^lr^^ , 1-2}-^]-, RF(radio frequency), o}°l3.5.:4(microwave) 

<54> £ Mj-^o} £ rf^. ^ofl 14 s. ^uf^H. H]-^u}i.TX|.ol^ *l^-<2}, ^ 

7H^# ^^71, 2*} S^r <^S^loflA^ ^M. ^j^}^ ^o]cf. 
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< 55 > -a *Q-r$o\] <&o]*\ t ^ ^7l# £ ^ ^ ^ #3HH, #(form) 

< 56 > Aj-^^v ti >^^, BBiM-i^f-ti. ^ Bj-^q-^oi^^ ^d^#^^1 *ti-f 

£ *r ^) 9J^M-^1 **Kr oi o_H, ^-fM^S^ ^12:71- 

^ ^--g-^B^ ^ V *H» 7>^sflo> *Vcf. 

^av^u} eV^^^o) ^jofl tils]] 7 }*1 o]^^ SX^\ , § 

<59> ^fl, toll} ^^7>1- B^q-^-ti ^ E^^-v^o]^ Al-Ojo] ^aj-^sL A}-§-^- ^ 

< 60> w^fl , ^r^*}-* #s^^o.s. ^M-^-^ti ^q-^sj-oi^oi 
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^M-^o]^^ &^^r Q^is) ^ ft^M-ii^-ti-M- ^Bi^sM^ 

<62> ^ t -07) 3*Mlfe- ^Sfl^ 1M1 ^OV^TIM- JjLAl^ ^Sfl^JZ}-^ ti> 
^^^^ <*jig.o. ^ ^ >7 ] nfl^ojcf. 

a^^-i- 7l<ytl:^-. °1» ?fl^^ ^ (cathode cloggingH A sfecfl 
^SLS-^SL ^o]^ JL^I- *r 5W. 
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<65> ^^Al, %o]uf =4? S^r ^^l- M-^^^V* *>-8-*M, 7>%^-^ JEfe #^<y 

3. ^^l^lcf. o] ^ el ^u+^W.-i-^ XHH 7^ &J1 71 

*ti^l, ^3 #^-£r tfl^*cM ^7l^o.S. 7fl^£]^L -R-7l3*M|* A>-g-^7] v| fh^^l 

<66> £tt ^£ 7>*H x} = ^-^.g- #e]^O.S <£^i5Rr 

71^1 ^ Vo l ^2}, 333*1 ^SL% 

^ ^/Stt <I^3 ifl-HM^ ^-i- *Hs*Rr *fl^ 

<68> olnfl <g^5]l- S.^- ^-g-*>^ ^^Itt ^>^^S. n ^S. 91JL £E^ 
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<69> -a- wj-^tr ^ 4 = ^, 1}&*\>\} ^*fl*i f ^^1^1 %o]u|- 

<70> £ ^ofl Ofs Ef^^W ^ E^q-^oltil ^i^^ofl £.0^, 

<71> ^. igAfl^bfl flO^, ^O]^ A>^^o] olul^ ^l7l^£Aj^- 7HJ1 

^1*1 $33*1 <« «l^r (^^7l#S^-sl Yffl^, VH^S] F, CI, Br, I, 

VI ^sj 0, V^2] N ^ H) ^ ti}^-^r (€^7l-i:5.^ m^^l B, IV ^ C, Si, Ge, 

Se, Te, Po)^- *H3$ 2-€- ^Htt^f. ^ ^ofl oio^ =4*0] £ 

1- 3^ ^ ^^-^ 3711 ^o fll - ^ oJ^tf. 
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<73> M- ^ofl ft 0 !*), =L ^«Hr SJ*rM 3|^3|^ol 1 jran o]^ ; H > 

^^Ml^ 10 tfl*l 500 nm, » r fM*WI^ 50 tfl*] 100 nm* 7 r 3* sH^cJ-. 5E, #4? 

M-i^J^rl^ ^S^-i^r 50% ia>^-3)^>7ll^- 70%, cl^r t^^MI^ 90% 

<>1 1 im ^J^H^-g- #5=^ #4. 

<75> ^M-i^H ^ ^M-^SfoltH^ ^^MlS. Af-g-^^ 145- O^o) ^ S H 0 V^ s-ig^ 

#33*1 UJL 7l7fl^ £ifl>g, #-^^ ( ^7] ^-Sfl^, ofl^^^ SL^ ^ °fl 

^til^ 14^^^>« ^# ^ 5^ *fl2:€ ^ 

nfl» *1*1*H nfl ^>-g-€ ^ 5a ^^(impregnation), 

(precipitation), (sol-gel ) , ^-4^fr ^SMSl «Ji&3-2-5. ^ 

Sj-flJ-aJ 7]#&2t( CVD), (Sputtering), (Evaporat ion) -§-4 ^-o] t ^z^s A>-g- 

<??> -e- ^ofl 01 , ehtq-i^-tL ^ ^M-i^M^ foil} ^q-^cy^o) 
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<78> oj^Tj] c^a. i§#<q -y-av^ l ifl*] 500 7]<&0\ S\o\] 31 /3L^ 

^ £rJE *H 2*> ^AEE^r I^SlTrt-ll, °1 3 tr 2*> ^/I^SH ^ *fl ^r^i^iL 

*1 3^*1 tit}. 

<79> ^^M-^ti ^q-^ol^ofl J=L^ fo|tf ^-^q-i-oj^s.^ I^El^ y o V ^ 

3 7 r ( I^ (thermal heating), CVD(chemical vapor deposition), t^[, RF(radio 

frequency) 7><i^ ( n>°l.as.J}(microwaveH ^^Ir *r &i}. 

<so> a o > 71 g*]^ ij-^ofl^ <^b] -g-JES}- A]^ A>-8-3*r f^fHl aj-sj. 

%o]!4 ^q-^o}AV7h <^1«^ -g-g- S^r ^ ^/i&^r 5)-*f 

^^o]^ ^15) ^t^Mlfe ^u}-^o1^ -g-^ofl^ d500°C^1 ^3 

, H r ^*l*WI3r d200°C^c]^- w>^s>7fl^ £00°C, ^- , t*>7fl^ d50°C^ ^<>14. A o v 7] 1^ 

3» ^Hl W 3 ^<M] *r , ^ Sh^Hl 4^ 1*13 ^5L# 2^ ^ 

^^o] <g*)^ ^-o>^ ^ oirf. 

<81> SE. o]e^ 1*1 SH ^ S ^o. -g-g-Al^Tiq- ZL^ ^-A>^ ^-BflS 
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<83> 

<84> ^A^l 1 

<86> ^^-o) A}-g-£} ^ D fl^ 71^-^ ^12:^ SWCNT (single wall 

carbon nanotube) (KH Chemicals Co., Ltd.)°H, ^^r^^-& 6 nm^l^l S^^^r 210 m' 
/g°l534. 

<87> E^^M-^-^-tLSf ^5^1- 8:2(CNT:Cu)^ ^^)sL S>o^ Cu(N0 3 ) 2 «- #*1*>$I 

rf. M-^ o g^7l- 110°C^1H §>^oj- ^s*>JL, ^ ^7} 

«HM 400°C<i*| 2*}?} €-^1^4. °}^?\} ^^<Ux}7} ^M-i^t 

1071^5. "g-^-SH ^H(disc) ^-t&cf. 

^ ^uj-^a. ^3.* ^r^¥^l &$\7] «HH l07l<y-o.S. ^^V^ 900°C°1H 10^- 
# -B-^l^H £^-%r *fl3E:<5r5^. 150-300^1 
<89> -*UH1 2 

^Ai^i * ^^^71 «HM noors. ^ls*>^cf. °1 

^ 7>Sfl^l 107l<y-ol^Jl <y-3VA]^ 5 «.ol^Tq.. 
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<9i> ^Al^l 3 

<92> ^^Hl^^l »^°\] ^2]4t°^}t ^*M|3. 

<93> idflA-1 A]~§-tr 33 s|. ^ SWCNT (single wall carbon nanotube) (KH Chemicals 

Co., Ltd.)2f aflsHS 30nm^l ^ ^-8: ^xr ^elM-i^ 7>-I- 8:2 (CNTXu)^ 

^4i^-^7l «HH *H 1071 c]iHt ^Ir&^T. 

< 94 > ^s. ^^oi 75^ Aj- 7 1 ^Tfl^A^ ^^uj-i-Ol^ ^ 

€ ^M-^-ttH l^3t i-Bj^ji ^ ^-^71 ^v<^i 207i<y-_°s <y-3v^ iooothh 10^- 

7} *I^g- ^S^r}. 

<95> ^^Hl 4 

<96> ^^-B^-^-l- M-^°J7>1- E^l^-^-ti^l ^1^>J1 ( OH- ^Al^ ^2:^ 3.^3. M"^ 

<97> ^aHI loflA^ A>-g-«]- 7^ 7^ SWCNKsingle wall carbon nanotube) (KH Chemicals 

Co., Ltd. HI ^M-^^-tL^ S^rH^l f^al* 8:2 (CNT:Co)S <5><^ Co(N0 3 ) 3 * ^1^-2. 
si ^l^^cf. .s^hs^I- M-^9j7.>7> ^1^ no°c°lH *Ff-^<?r 

tI^jl, ^± -g-^71 SH)^ 400THH 2^m ^<^> °1^7ll stH^t^ 

7>7f 1071^0.^ ,^^1-^ Cl^£l(disc) *§^<LS. ^SX^. 

<98> ^ ^j^^l9j ^ 75[M\2] 2.<Q $\°\], s&7) ^TjHlA-l ^l^sl ^^-HM-^°j^>7> ^ 

*1€ ^M-^ji cl^slr *b1^ji *k±. *Hl A i 107] <y-o_ 1200°C*1H 10 
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<99> #*H1 5 

<ioo> ^l^oi^ E}-^q-^s.ti.oi| ^Sj-aflS. oj]olnf. 

<ioi> ^Ajofl loflA-^ A]~g-*]- ^4 ^ SWCNT (KH Chemicals Co., Ltd.)* 57}<£°.3. "^H^H 

^1 100-300 im2\ A ^3.9 ^-1-534. 

<102> ^7}o)}^ Ej-^q-^w. cl^Hl- r^^Ei (sputter, ^^flS7l )ofl !#JL ^ lO- 6 

Torr^S^ ^, o>^--£(Ar)* ^el^i ^ 2xlO" 2 Torr^ ^^-S 2i^*}3L, 

DC ^tf* °}-%-*}<^ #B^ r * *8#*1^ ^-fr 5£ ^3]E^*>^cf. ^-^-^ 

571^5. -y-^M ^as ^ItaI^. °1^7fl 312: € cliat «>^^ ^1 ^*\A 

<103> ^ i^E^-^-ifl-^-^ 202] ^M-^W-^l S^^l ^^^>7fl 

^El^A>7> eJ-^uf^-^-tL ^s.s>^7, n>^l o_^_ 1071 ^ o.^ 

<104> ^^Ol -7)1 75^^ *H, #71 31^^ ^ElM-^^7>7> ^1 

€ E^q-ii-^y. q^ai- *b!¥^i ^ *HH i07i«a-o.s #*|-*H iooo°c°iH 10^- 

<105> ^Al<^l 6 

2:^ ^1°14. 
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<io?> id\]x] ^q-^-e tL c]iai H 2 PtCi 6 l- -N-^ #*1o->ji no°oiH £ 

S*> ^ 4-5^^ 400°C°1H 2Al^o> 3.^^ ^^g- ^1^>^4. 

<108> ^>*<H1 7 

<io9> <££.$.*) ^d^Ai A>.g-s>7l ^^-^-tJ-# #*1*V^ °1* 

<no> 1^ A}-g-*)- ^4 SWCNT (KH Chemicals Co., Ltd. HI ^M-i^-iL^ 

2) ^^wl* 95:5(CNT:Pt)S. *}°)*\ H 2 PtCl 6 l- JLS B -1^tt M-i^V 

7> f^M-i^ti-I- llOt^H ^S^Jl, £5)7} *H1^I 400 T^H 2*}?} 

^■91 «r^m4. ^l^l ^^M-^^^>7> f^q-i^ii* 1071 ^-o.s. 

<111> ^ ^^^jo] -L^j 75//m o] ^qJ o)o\} ! ^-71 #?}H*| ^ 

^ ^^M-iL-^y. rq^Hl- #3#JI ^ ^-^71 sHl^ 1071 <y- 1500°C<HH 10£ 
<112> ^a1<^1 8 

<ii3> %-g- ^M-^ ti.fi! A}-g-*V ^AHlolnf. 

<iw> ^ahi a>^-*}- E^q-^j=y_oil 95:50] al^s ^^>^^f. 

^Ml^Rr ^Sl Af-g-^c 7 >^tt ^ ^M-^riL^- ^ ol^*V 

(Vulcanization)^ Hi- ^iM-t^asf %o] ^-el^_o S 7fl^.# 107l<y-_o 

S °d-2j-tV ^ 200°C°1H 30^- ?i 7V%ti}^-# ^^-o. 



34-25 



^0040002723 #^ ^^>: 2004/7/16 

<115> [^S] ^^^] 

<116> o^ofl^ 3^0] ^TEfl^S^ tj-g-^ ^°1 ^1*1 51 ^4. 

<117> ^=lo) *m<£^ 7U$] KOH^r^-^-g- A>-g-§>^cf. <$d\}*] z^o] ^^.o. ^ x 5 

•& 300/zml- ^lM^-. wl^1%>(resistivity)^r Si-f (Van der Pauw) «o v ^* A >-§- 

<118> Al^^l 1 

<ii9> ^Al^ afl^ tfl*lH t^ii H o Vl 3 Hi ^ ^ 9.1 mQcmSl 

T=f. (complex plane impedance plotHH -n-^ ^il^ ESR (^-7>^ 

M*J-)£r 35 m2S M-h}-^-. DC ^SMl ^*Hr H o Vl ^^-S <=^tb ^^1 

^1^1^^ 175 F/gS M-e^jl, 1VS T ^# l-50mAS ¥isM^ ^^^^^ 

oflui^^S^ 7jl^>^, ^^^-7ll§ 7l^o.^. ^a>^ #^^51^ 15KW/kg«l] 

gr^o.^, 5.8Wh/kg°l&4. ^I^t 5}^ #^(Ragone plot)£- -£ H M- 

<120> Al^<^|] 2 

<m> ^Al^l 2°\}*\ *i io m^cni^tf. <^ ^ 

tb ^Ifi^ ESRfe 41 mS2S M-^^. 

<122> Al-Sjofl 3 

<123> ^ofl 3oflAi ^2:*!- *1 *i ^ 25 mQcm^. 4^ #*<HH -fH^tt 

^il^l ESRtt 151 m£S. 
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<124> Al^ofl 4 

<125> 4d\)*\ ^l^-o) a^^g. 15 ma cm 1^-<M -fHF*tb 
Mil 2} ESR^r 91 mfiS lJ-e^cJ-. 

<126> Al^C^l 5 

<127> ^X|ofl 5 ofl^ ^Is^: 14.4 mQcm ^>1^4. 4^ 1-*°1H 

-B-^t!" M^ ESR^ 88 m^S M-^^rf . 
<128> A]-^c^l 6 

<129> ^X\d)} 8ofl^ *fl2:*V Wl^%V^r 13 DlffiCffl °l£tK 4^ TT 

^tb ESR^ 102 mas M-Bf^cf. DC ^O-S sJ^SMl ^*Ur w^AS 

W ^sfl^€^^ 155 F/gS M-Ej-^JI, 1VS ^^*1 ^ ^^-1- l-50mAS <£2M^ ^^V^i 

^lM^l^S^ ^1^>^, ^^l^Tfll- 7l^o.S Tfl^ #3^5.^ 

12 . 5KW/kg^l ^M^-^ , M *1 4Wh/kg°l & . 

<i3i> # 7 ] ^AHl-i-ofl^ ^«.^e 0 V^ ^ n ^oy iC f ^ ^ 



34-27 



^0040002723 #^ H*}: 2004/7/16 

<132> ^M-iL^-a. ^^[-g-^ 175 F/ gijL A i , ol 

*]°}*\, ^ti?M 7}# 3-^51 iLJl^ ^-g-^ 180 F/g<>ll ^*}^ 

<133> Al^aj] lo] ^JZfl- JjL^ ESR°1 ^ ^JELS M^£7> nfl-f ^ 

v£uf. DlS. °13H oil ^^^1^5.^ ^2^-7> ufl-f 2[A n 12 j ^ 

-H ^^-^^^ ^1^5. afl^ -B-g-^, 7]^9\ #^§- ^^.Cf ^ JH^o} o]-^^ 

141 

<135> £ tij-^dl Hfe^, % Stt ^M^*}* A}-§-<5}<*| ^ 
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1] 

2] 
3] 

4] 
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6] 

(form) ^ f^H 5!t ^uj-^y. ^ ^uj-^ol^ 

[3^* 71 

*ll 1 &oH, ^d#*> ^uj-^oj^- J 5 oo 71SJ" *H1 ^^1^1^14 

%o]u}- ^ SL^r -g-^ £00 °C 3} -8r£^l^ 1:##7]:S1| 7HH <g^a]^-0_S 

[^T 1 * 8] 

5>7l #7fl3. ^M-^ti. ^ ^^-o) ^^tij-^ . 

(2) #7l <y-^H *flS*KlL f 

(3) #71 1^>S <y-^ ^-ff 3^*fl #<fl fl^lAl^lal 2^S. Hl^r 1^ 
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9] 

7)^4 ^ «a>4 ^Ajofl lx>^ <y-3-*Kr ^8°-3. *}^r ^M-^^-ti. ^ ^ 
t+ic.S|- 0 l«1 
l^^ty 10] 

^1 8 EEfe 9 %H1 5a°H, #31 (2HH , ^tft ^M-^*Rr 1 ifl*l 500 7l 
HI 

^1 8 £^ 9 %H1 &<>H, #31 (3)<*JM, ^^*V foil} ^q^^fe 1 tfl^ 500 7l 

*H1 ^^M" A>-g-^ ^ -8-^ d500°C^ £r51°lH -i-^M *fl 

12] 

^^oj^ , oj-g-^V , -g-ufll- ol-g-tb 

13 t 1 * 131 

*H 12 %H] ^#t.l * #^M-i^Ff- *L ^ #4iM-^2}- 0 l *H 3 &^o]} j7e7fl ^>a1 
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[^T 1 * 14] 

[^H" 15] 
16] 

8 5E^b 9%H1 Si^M, #31 (3HH, <g^s]^ 13 7 r <I^ (thermal heating), S)-*h 

71^-^^-^, RF(radio frequency) 7>1^, n r ol 33. s|- (microwave)^ ^tr 7>1^o. 

17] 
18] 
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[^t 1 * 19] 
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